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??????･?????????????? 1 ?????????? 2.45 GHz ??????
???? 12cm ?????????????????????????? 6cm ????????
?????????????????????0.2 m × 0.2 m ×0.2 m ????????????
???????????E ? (? 1 ? yz ?) ????????????????3 ???????
［共同研究成果］
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????????????????? 0.2/3 m(≈ 0.67λ)??????????????????
?? (0.5λ ∼ 1λ)????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?? 1?????????? 4?????????????? 1?????
?????????? 4? 3???????????????????????????????
????????????????????????????????????? l1, l2, l3, l4, l5, l6









??????????????????????????????????0.02, 0.03, 0.04, 0.05, 0.06
m? 5???????? 0.01, 0.02, 0.03 m? 3???????????????????????
???????????? 1/4?????????????????????????????
????????????56 ∗ 35 = 3, 796, 875???? 400????????????????
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Eθ on E-plane (yz-plane), 
f=2.45 GHz, a=0.001 m, 
l1=0.06 m, l4=0.04 m, 
l2=l3=l5=l6=0.05 m, 
d1=d2=d3=d4=d5=0.03 m
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??? (4 ??) ??? 174,897 ?????????? 99.3%????????? 1 ???????
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????λ????r????????????Gr ????????????? Gt?????
????????Pt?????????(1)?? Gr = (101.83)/12 = 5.63, Gt = 100.523 = 3.33,













[1] R. Reinhold, “Der empfang elektrischer wellen in der drahtlosen telegraphie”(“The receipt
of electric waves in the wireless telegraphy”), Annalen der Physik IV, 25, 1908, pp. 446-466.
[2] N. Tesla, “The transmission of electrical energy without wires,” Electrical World and En-
gineer, March 5, 1904.
[3] N. Tesla, US Patent No. 1,119,732, 1914.
[4] A. Kurs, A. Karakis, R. Moﬀatt, J. D. Joannopoulos, P. Fisher, and M. Soljacic,?Wireless
power transfer via strongly coupled magnetic resonances,?Science, vol. 317, no. 5834, pp.
83-86, July 2007.
[5] P.E. Glaser, “Power from the sun: Its future,” Science, vol.162, pp.857-861, Nov. 1968.
[6] P.E. Glaser, “An verview of the solar power satellite option,” IEEE Trans. Microw. Theory
Tech., vol.40, no.6, pp.1230-1238, June 1992.
[7] J. O. McSpadden and J. C. Mankins, “Space solar power programs and microwave wireless
power transmission technology,” IEEE Microw. Mag., vol. 3, no. 4, pp. 46-57, Dec. 2002.
—  18  — SENAC Vol. 51, No. 1（2018. 1）
[8] A.K.M. Baki, K. Hashimoto, N. Shinohara, T. Mitani, and H. Matsumoto, “Isosceles-
trapezoidal-distribution edge tapered array antenna with unequal element spacing for solar
power satellite,” IEICE Trans. Commun., vol.E91-B, no.2, pp-527-535, Feb. 2008.
[9] K. Konno, Q. Chen, K. Sawaya, and T. Sezai, “Analysis of huge-scale periodic array antenna
using impedance extension method,” IEICE Trans. Commun., vol.E92-B, no.12, pp.3869-
3874, Dec. 2009.
[10] K. Konno, Q. Chen, K. Sawaya, and T. Sezai, “Statistical analysis of huge-scale periodic
array antenna including randomly distributed faulty elements,” IEICE Trans. Commun.,
vol.E94-C, no.10, pp.1611-1617, Oct. 2011.
[11] J. H. Richmond and N. H. Geary, “Mutual impedance of nonplanar-skew sinusoidal dipoles,”
IEEE Trans. Antennas Propag., vol. 23, no. 3, pp. 412-414, May 1975.
[12] C. W. Chuang, J. H. Richmond, N. Wang and P. H. Pathak, “New expressions for mutual
impedance of nonplanar-skew sinusoidal monopoles,” IEEE Trans. Antennas Propag., vol.
38, no. 2, pp. 275-276, Feb. 1990.
[13] M.R. Hestenes and E. Stiefel, “Methods of conjugate gradients for solving linear systems,”
J. Res. Nat. Bur. Stand., vol.49, no.6, pp.409-436, Dec. 1952.
[14] T.K. Sarkar, K.R. Siarkiewicz, and R.F. Stratton, “Survey of numerical methods for solu-
tion of large systems of linear equations for electromagnetic ﬁeld problems,” IEEE Trans.
Antennas Propag., vol.AP-29, no.6, pp.847-856, Nov. 1981.
[15] T.K. Sarkar and S.M. Rao, “The application of the conjugate gradient method for the
solution of electromagnetic scattering from arbitrarily oriented wire antennas,” IEEE Trans.
Antennas Propag., vol.AP-32, no.4, pp.398-403, April 1984.
—  19  —ベクトル型スーパーコンピュータを用いた八木・宇田アンテナアレーの
高利得化
